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© Shook wave medical treatment apparatus with exchangeable Imaging ultrasonic 

@ A shock wave mecflcal treatment apparatus In FIG. 4 

which the Imaging ultrasonic wave probe (16) can be 
changed among those of different Imaging region 
depths easily. The apparatus includes a shock wave 
transducer (15) for generating shock waves with a 
focal point (41a) inside a body (32) to be treated, 
having an aperture at a center; an imaging ultrasonic 
wave probe (16) for taking images of the body to be 
treated containing the focal point (41a) of the shock 
wave; and a housing pipe (54), placed on a line 
joining the focal point of the shock wave and a 
center of the aperture of the shock wave transducer, 
for exchangeabiy holding the imaging ultrasonic 
wave probe (16). 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present Invention relates to a shock wave 5 
medical treatment apparatus for treating an object 
to be treated Inside a patient such as a cancer cell 
and concretion by disintegrating them by means of 
a focusing energy of a shock wave. 

TO 

Description of the Background Art 

An example of a conventional shock wave 
mecfica! treatment apparatus, an ultrasonic wave 
appBcator disclosed in Japanese Patent Application 16 
Laid Open No. 62-048843 (1987) is shown in Fig. 
1. 

This ultrasonic wave applicator 1 comprises a 
concave oscillator 2 of 10 cm diameter and a 
constant curvature for generating focused uttrason- 20 
ic waves which has an aperture of a prescribed 
shape at a middle, a backing material 3 attached to 
a back of this concave oscillator 2 uniformly, an 
imaging ultrasonic wave probe 4 for taking images 
of region to be treated by transmitting and receiv- zs 
ing imaging ultrasonic waves which Is fixed at the 
aperture of the concave oscillator 2 and which is a 
sector scanning type having an array 4a of minute 
oscillator elements at a bottom face, and an acous- 
tic coupler 5 for propagating the focused ultrasonic 30 
waves from the concave oscillator 2 to a surface 
328 of a patient which is made of a bag 6 of thin 
film having an acoustic impedance substantially 
equal to that of water and which is filled with water. 

In this ultrasonic wave applcator 1, the array ss 
4a of the oscillator elements of the imaging ultra- 
sonic wave probe 4 is either aligned with a curved 
ultrasonic wave generating surface of the concave 
oscillator 2 or placed further away from the surface 
32S of the patient than the curved ultrasonic wave 40 
generating surface of the concave oscillator 2 

In such a configuration, the Imaging ultrasonic 
waves to be transmitted and received by the imag- 
ing ultrasonic wave probe 4 Inevitably suffer from 
scattering and dissipation due to the intervening 45 
water inside the acoustic coupler 5 and the thin 
film of the bag 6. For this reason, the images to be 
displayed by a display unit (not shown) are influ- 
enced by noise so that locating the object to be 
treated becomes difficult so 

On the other hand, there is an alternative con- 
figuration for the ultrasonic wave applicator which is 
shown in Fig. 2. 

This ultrasonic wave appBcator 7 comprises a 
concave oscillator 9 tor generating ultrasonic waves as 
of focusing trajectory 12 which is similar to the 
concave oscillator 2 of the previous example de- 
scribed above and which Is located below a bed 8, 


a water bag 10 filled with water for transmitting the 
ultrasonic waves which Is provided between an 
ultrasonic wave generating surface of the concave 
oscillator 9 and an opening 13 of the bed 8 located 
above the concave oscillator 9, and a mechanical 
probe 11 placed Inside the water bag 10 which has 
a fixed focal length. 

In this alternative configuration, the problem of 
scattering and dissipation as described above for 
the previous example Is also present In addition, 
there are problems due to the fact that the probe 
11 Is a mechanical probe, such as deterioration of 
the Image quafity. enlargement of the configuration, 
and vulnerability against vibrations. Moreover, to a 
configuration of Rg. 2, operation of the ultrasonic 
wave applicator 7 is harder because this ultrasonic 
wave applicator 7 is fixed to the bed a 

To deal with such problems of a conventional 
shock wave medical treatment apparatus, the 
present inventor has proposed a shock wave ap- 
plicator comprising a shock wave transducer for 
generating shock waves with a focal point located 
inside a patient a water bag provided at a shock 
wave generating surface of the shock wave trans- 
ducer, and an Imaging ultrasonic transducer lo- 
cated between the shock wave generating surface 
and the focal point for taking Image data of the 
patient in a region Including the focal point in a 
state of contacting its ultrasonic wave transmitting 
and receiving surface to a surface of the patient as 
disclosed in Japanese Patent Application Laid 
Open No. 62-290158 (1987). 

Now, In general, a distance from a body sur- 
face to the object to be treated varies according to 
an organ containing the object to be treated and 
depending on whether the patient Is adult or child. 
Moreover, the dissipation of the ultrasonic wave ; 
varies depending on a physical constitution of the * 
patient 

For these reasons, there arises a necessity to 
change the Imaging ultrasonic wave probe to that 
of different characteristic In accordance with the 
distance of the object to be treated from the body 
surface and the physical constitution of the patient 

However, an exchangeability of the imaging 
ultrasonic wave probe has not been considered In 
the conventional shock wave medial treatment ap- 
paratus, so that the Imaging ultrasonic wave probe 
could not be changed so easily. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a shock wave medical treatment appara- 
tus in which the imaging ultrasonic wave probe can 
be changed among those of different imaging re- 
gion depths, so that locating of the object to be 
treated inside the patient becomes easier. 
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This object is achieved in the present invention 
by providing a shock wave medical treatment ap- 
paratus, equipped with a shock wave applicator 
comprising: shock wave transducer means for gen- 
erating shock waves with a focal point inside a 6 
body to be treated, having an aperture at a center; 
Imaging ultrasonic wave probe means for taking 
images of the body to be treated containing the 
focal point of the shock wave; and housing pipe 
means, placed on a line Joining the focal point of 10 
the shock wave and a center of the aperture of the 
shock wave transducer means, for exchangeably 
holding the imaging ultrasonic wave probe means. 

Other features and advantages of the present 
invention will become apparent from the following . is 
description taken in conjunction with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 Is a schematic cross sectional view of 
one example of a conventional shock wave medical 
treatment apparatus. 

Fig. 2 is a schematic cross sectional view of 
another example of a conventional shock wave 25 
medical treatment apparatus. 

Fig. 3 is a schematic block diagram of one 
embodiment of a shock wave medical treatment 
apparatus according to the present invention. 

Fig. 4 is a detailed cross sectional view of a 30 
shock wave transducer in the apparatus of Rg. 3. 

Rg. 5 is an enlarged cross sectional view of a 
position detection unit of the shock wave trans- 
ducer of Rg. 4. 

Rg. 6 is an enlarged cross sectional view of a 35 
portion A of the shock wave transducer of Rg. 4. 

Rg. 7 is an enlarged cross sectional view of a 
portion B of the shock wave transducer of Rg. 4. 

Fig. 8 is an enlarged cross sectional view of a 
portion C of the shock wave transducer of Rg. 4. 40 

Rg. 9 Is an enlarged cross sectional view of a 
portion D of the shock wave transducer of Rg. 4. 

Rg. 10 is an enlarged cross sectional view of 
an alternative configuration for the portion D shown 
in Rg. 9. *s 

Rg. 11 is an enlarged cross sectional view of 
an alternative configuration for the portion C shown 
In Rg. 8. 

DETAILED DESCRIPTION OF THE PREFERRED 60 
EMBODIMENTS 

Referring now to Rg. 3, there is shown one 
embodiment of a shock wave medical treatment 
apparatus according to the present invention, in a 55 
form of an ultrasonic medical treatment apparatus. 

In this embodiment, the shock wave medical 
treatment apparatus comprises a shock wave ap- 


plicator 17 including a shock wave transducer 15 
for generating ultrasonic shock waves as shock 
waves for treatment and an imaging ultrasonic 
wave probe 16 for transmitting and receiving Imag- 
ing ultrasonic waves, which will be described in 
greater detail below, a pulsar 18 for activating the 
shock wave transducer 15 by supplying pulsed 
signals, a transmitter and receiver circuit 19 for 
activating the imaging ultrasonic wave probe 16 
Into sector scanning by supplying pulsed signals 
and receiving echo signals obtained by the imaging 
ultrasonic wave probe 16 as a result of the sector 
scanning, a signal processing circuit 20 for convert- 
ing output signals of the transmitter and receiver 
circuit into video signals by detecting amplitudes of 
the output signals, a signal trarisforrnatlon unit 21 
such as a digital scan converter for performing 
signal transformation operation on output signals of 
the signal processing circuit 20, a CPU 22 for 
controlling elements of the apparatus, a pulsed 
signal controller 23 for controlling timings, ampli- 
tudes and frequencies of the pulsed signals at the 
pulser 18 and the transmitter and receiver circuit 
19, a display unit 27 for displaying Images such as 
"those of a patient's body surface, an organ of 
interest, and concretion to be treated in the organ 
of interest In a fan shape imaging region 25 im- 
aged by the imaging ultrasonic wave probe 16 
along with a focal point marker 26 indicating a focal 
point of the ultrasonic shock waves generated by 
the shock wave transducer 15 and other informa- 
tion, a switch 29 for activating the supply of the 
pulsed signals by the pulser 18 to the shock wave 
transducer 15, and a position controller 30 for con- 
trolling a relative position of the shock wave trans- 
ducer 15 with respect to the imaging ultrasonic 
wave probe 16. 

Referring now to Figs. 4 to 9, a detail configu- 
ration of the shock wave applicator 17 will be 
described. 

As shown in Rg. 4, the shock wave applicator 
17 comprises the shock wave transducer 15 for 
generating the ultrasonic shock wave for treating an 
object to be treated such as a concretion in an 
organ, from its constantly curved shock wave gen- 
erating surface 15a equipped with concave oscilla- 
tor, with the focal point 41a located inside the 
patient 32, which has a central aperture A, a water 
bag 33 as an acoustic coupler which is tilted with 
water for propagating the ultrasonic shock waves 
from the shock wave transducer 15 to the patient 
32 and which Is attached to the shock wave trans- 
ducer 15 on the shock wave generating surface 
15a side, and the Imaging ultrasonic wave probe 16 
having an array of minute oscillator elements at a 
bottom face 16a for taking images In a region to be 
treated 42 including the focal point 41a by trans- 
mitting and receiving Imaging ultrasonic waves with 
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the bottom face 16a contacting the body surface 
32S of the patient 32. which Is located on a Line L 
Joining a center of the central aperture A and the 
focal point 41 a. 

In this shock wave applicator 17, the Imaging 6 
ultrasonic wave probe 16 Is housed Inside a cylin- 
drical housing pipe 54 made of stainless steel 
which has an inner diameter slightly larger than an 
outer diameter of the Imaging ultrasonic wave 
probe 16, and at the central aperture A of the to 
shock wave transducer 15 a cup shaped connect- 
ing member 43 having a slightly larger inner diam- 
eter than an outer diameter of the housing pipe 54 
for supporting the shock wave transducer 15 with 
respect to the housing pipe 54 is provided around is 
the housing pipe 54. 

This shock wave applicator 17 is equipped with 
a tilting mechanism for the shock wave transducer 
15 and the imaging ultrasonic wave probe 16 so 
that the shock wave transducer 15 and the imaging so 
ultrasonic wave probe 16 can be tilted to a desired 
direction toward the patient 32. The tilting mecha- 
nism comprises a couple of symmetrically ar- 
ranged connectors 83, each of which having a first 
guide 82 at a top which is slidably engaged to a 25 
circular guide rail 81. The circular guide rail 81 is 
suspended by a suspension frame 80 which can 
suspend the entire shock wave applicator 17, and 
is curved such that ft has a shape of a part of circle 
centered around a middle of the bottom face 16a of so 
the imaging ultrasonic wave probe 16. Each con- 
nector 83 has two bottom ends one of which is 
connected to a top end portion of the housing pipe 
54 while another one of which is connected to a 
vertical guide rail 84 provided parallel to the nous- 35 
Ing pipe 54 by the shock wave transducer 15. The 
shock wave transducer 15 is connected with the 
vertical rails 84 through second guides 85 attached 
at an edge of the shock wave transducer 15 which 
are slidably engaged with the vertical guide rails 40 
84. Each of the vertical guide rails 84 has a stopper 
84a at a bottom end to prevent the second guide . 
85 from disengaging off the vertical guide rail 64. 
Thus, by ending the first guides 82 along the cir- 
cular guide rail 81 manually, the shock wave trans- 45 
ducer 15 and the imaging ultrasonic wave probe 16 
can be tilted to a desired direction toward the 
patient 32, without changing a relative position of 
the shock wave transducer 15 with respect to the 
imaging ultrasonic wave probe 16. Also, a vertical so 
plane In which the tilting takes place can be rotated 
by rotating the suspension frame 60 around. 

Furthermore, between the connecting member 
43 and the housing pipe 54, there is provided a 
driver unit 38 for moving the shock wave trans- 66 
ducer 15 in a direction E with respect to the 
housing pipe 54. This driver unit 38 comprises a 
rack 36a fixed on a aide face of the housing pipe 


54, a pinion gear 36b to be engaged wflh the rack 
36a, a motor 36c as a source of driving power 
whose driving axis is connected to the pinion gear 
36b, and a supporting member 36d for supporting 
the motor 36c with respect to the connecting mem- 
ber 43. The driver unit 36 moves the shock wave 
transducer 15 in a desired manner indicated by a 
control signal supplied from the position controller 
30 appeared in Rg. 3. 

A position of the shock wave transducer 15 In 
the direction E with respect to the housing pipe 54 
Is detected by a position detection unit 90. As 
shown in Rg. 5, the position detection unit GO 
comprises scale markings 00a provided on a side 
face of the housing pipe 54 for indicating pre- 
scribed Intervals, a photo sensor 80b for reading 
the scale markings 90a, and a supporting element 
81 for supporting the photo sensor 80b with re- 
spect to the connecting member 43. 

The reading of the scale markings read by the 
photo sensor 90b is signaled to the position con- 
troller 30, which In turn controls rotation angle of 
the driving axis of the motor 36c such that the 
position of the shock wave transducer 15 with 
respect to the imaging ultrasonic wave probe 16 is 
controlled in a desired manner. When the motor 
36c is not activated, the position of the shock wave 
transducer 15 is held fixed. 

As shown In Rg. 6, in a vicinity of the central 
aperture A of the shock wave transducer 15, the 
connecting member 43 Includes a lower pipe sec- 
tion 43b having a groove 43a for housing an O-ring 
52 on an Inner drcumference side in contact with 
the housing pipe 54. The connecting member 43 is 
also equipped with a stopper member 61 having an 
upper pipe section 51b, a nut section 51a extend- 
ing perpendicular to the upper pipe section 51b, 
and a bolt S3 to be engaged into the nut section 
51a for fastening the stopper member 51 to a main 
part of the connecting member 43. The lower pipe 
section 43b and the upper pipe section 51b func- 
tion to keep the housing pipe 54 from tilting with 
respect to the connecting member 43, while the O 
ring 52 function to prevent leakage of the water 
contained inside the water bag 33 even when the 
shock wave transducer 15 is moved in the direction 
E. 

The water bag 33 comprises a side face 33a in 
a form of bellows that can extend or contract in a 
certain range of angles around the direction E 
whose upper drcumference is attached to the dr- 
cumference of the shock wave transducer 16, and 
a bottom face 37 made of a thin film of rubber 
which has substantially equivalent acoustic imped- 
ance as the water. 

As shown in Rg 7. the bottom face 37 has an 
outer reinforcement ring 37a formed around its 
outer rim, and the aide face 33a and the bottom 
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face 37 are connected by pinching an edge of the 
side face 33a and the reinforcement ring 37a to- 
gether in between ring shaped fittings 61 and 62 
fastened by a bolt 63. 

On the other hand, as shown in Fig. 8. the 
bottom face 37 also has an inner reinforcement 
ring 37b formed around its inner rim, and the 
bottom face 37 ere fixed by pinching the reinforce- 
ment ring 37a In between ring shaped fittings 71 
and 72 fastened by a bolt 73. 

in addition, in order to wrap around an end 
portion of the imaging ultrasonic wave probe 16 
with an Inner side wail portion 37c of the bottom 
face 37 tightly, there is provided an additional 
reinforcement member 75 made of rubber harder 
than that of the bottom face 37, at the inner side 
wall portion 37c, which is held fixed on the inner 
side wan portion 37c by a band 74. and an elastic 
ring shaped sponge 76 attached to the end portion 
of the imaging ultrasonic wave probe 16. 

Thus, as being made of thin film, the bottom 
face 37 may be ripped off , but in such a case the 
bottom face 37 can easily be replaced by separat- 
ing the fittings 61 and 62 on the outer rim apart to 
remove the outer reinforcement ring 37a off, re- 
moving the water inside the water bag 33, separat- 
ing the fittings 71 and 72 on the inner rim, and 
removing the band 74 on the inner side wall portion 
37c. 

Now, the Imaging ultrasonic wave probe 16 has 
a fixed penetration depth, and this in turn deter- 
mines a depth of the region to be treated. On the 
other hand, a distance between the body surface 
and the concretion differs for an adult patient and a 
child patient even when the organ containing the 
concretion Is Identical. For this reason, It Is prefer- 
able to use the Imaging ultrasonic wave probe 16 
of low frequency (3.75 MHz) for an adult patient in 
order to take image at deeper position, and to use 
the Imaging ultrasonic wave probe 16 of high fre- 
quency (5 MHz) for a child patient in order to take 
image at shallower position. The high frequency 
Imaging ultrasonic wave probe 16 also has an 
advantage of being capable to obtain high quality 
images. Similarly, it Is preferable to select an ap- 
propriate one from more than one imaging ultra- 
sonic wave probe 16 of different frequencies de- 
pending on depths of the concretion to be disinte- 
grated. Also, it is preferable to select an appro- 
priate one from more than one imaging ultrasonic 
wave probes 16 of different frequencies depending 
on physical constitution of the patient, such as the 
imaging ultrasonic wave probe 16 of low frequency 
for a muscular patient and the Imaging ultrasonic 
wave probe 16 of high frequency for a less mus- 
cular patient 

For this reason, in this embodiment the imag- 
ing ultrasonic wave probe 16 is housed inside the 


housing ripe 54 so as to be easily changed by 
another. Moreover, In this embodiment, the imaging 
ultrasonic wave probe 16 Is rotatable around its 
central axis. More specifically, as shown in Fig. 9, a 

6 clearance of about OS to 1 mm is provided be- 
tween the inner diameter of the housing pipe 54 
and the outer diameter of the imaging ultrasonic 
wave probe 16 so that the imaging ultrasonic wave 
probe 16 can easily be Inserted Into the housing 

;o ripe 54. In addition, the imaging ultrasonic wave 
probe 16 has a groove 16c In a vicinity of Its top 
end portion such that a bolt 16b can be fastened 
through a hole 54a provided on the housing pipe 
54 Into the groove 16c. When the bolt 16b is fully 

is tightened the Imaging ultrasonic wave probe 16 
can be fixed at a desired position, whereas when 
the bolt 16 is only loosely tightened the imaging 
ultrasonic wave probe 16 can be rotated around its 
central axis. 

20 Now, the operation of this embodiment of a 
shock wave medical treatment apparatus will be 
described for an exemplary case of treating a con- 
cretion 39 inside en organ 38 shown In Fig. 4. 
The imaging ultrasonic wave probe 16 having 

& an appropriate penetration depth for this concretion 
39 to be treated Is selected in advance, installed 
into the the housing pipe 54, and fixed by means 
of the bott 16b. 

Then, the water bag 33 of the shock wave 

oo applicator 17 is placed oyer the body surface 32S 
of the patient 32 above the organ 38, with the 
Imaging ultrasonic wave probe 16 contacting the 
body surface 328. 

Next the imaging ultrasonic wave probe 16 is 

35 activated along with the transmitter and receiver 
circuit 19, the signal processing circuit 20, and the 
signal transformation unit 21, such that a tomo- 
graphic Image of the patient 32 is displayed on the > 
display unit 27. Here, because the imaging uftra- 

40 sonic wave probe 16 Is contacting the body surface 
323, a very clear image without influences of the 
water or the bottom face 37 of the water bag 33 Is 
obtainable, and this helps a quick and easy ap- 
prehension of the concretion 39. 

46 Next, the imaging ultrasonic wave probe 16 is 
operated to show the concretion 39 on the tomo- 
graphic image displayed on the display unit 27. 
This operation may involve such maneuvering for 
obtaining a clearer image as tilting the imaging 

so ultrasonic wave probe 16 by sliding the first guides 
82 along the circular guiding rail 81, and rotating 
the Imaging ultrasonic wave probe 16 around the 
line L by slightly loosening the bolt 16b. 

On the fan shape Imaging region 25 of the 

65 display unit 27, a relative position of the focal point 
41a of the shock wave transducer 15 with respect 
to the imaging ultrasonic wave probe 16 Is in- 
dicated in real time in a form of the marker 26 
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according to the signals from the position detection 
unit 90 transmitted through the CPU 22 and the 
signal transformation unit 21. When the concretion 
39 is displayed on the tomographic Image, the 
position controller 30 Is operated to move the 
shock wave transducer 15 in the direction E until 
the marker 26 and the concretion 39 coincide on 
the display unit 27. Here, because the bottom face 
16a of the imaging ultrasonic wave probe 16 is 
located on the line L joining a center of the central 
aperture A and the focal point 41a, the concretion 
39 can be displayed at a center of the displayed 
image, and this also helps a quick and easy ap- 
prehension of the concretion 39. Also, because the 
relative position of the shock wave transducer 15 
with respect to the imaging ultrasonic wave probe 
16 Is adjustable, the treatment operation become 

Next, the switch 29 is operated to send the 
control signal to the pulser 18 through the CPU 22 
and the pulsed signal controller 23, such that the 
pulsed signals are transmitted from the pulser 18 
to the shock wave transducer 15 and the powerful 
ultrasonic shock waves are generated from the 
shock wave transducer 15 toward the concretion 39 
located at the position indicated by the marker 26 
on the display unit 27 to disintegrate the concretion 
39. Such a shock wave application is repeated as 
many times as necessary to completely disinte- 
grate the concretion 39. 

As described, in this embodiment of a shock 
wave medical treatment apparatus, a quick and 
easy apprehension of the concretion 39 is possible 
because a very clear image without influences of 
the water or the bottom face 37 of the water bag 33 
is obtainable as a result of the fact that the imaging 
ultrasonic wave probe 16 Is contacting the body 
surface 32S. 

A clear Image Is obtainable also because the 
Imaging ultrasonic wave probe 16 Is rotatable ar- 
ound its central axis, 

Moreover, the imaging ultrasonic wave probe 
16 is housed Inside the housing pipe 54 so that 
one having an appropriate penetration depth can 
quickly and easily be installed. 

In addition, since the imaging ultrasonic wave 
probe 18 is completely separated from the water in 
the water bag 33. the damaging of the Imaging 
elements due to wetting of the Imaging elements 
through the lenses covering the imaging elements, 
which has been accompanying the change of the 
probe In a conventional shock wave medical treat- 
ment apparatus, can be prevented. 

Also, because of the water bag 33 which func- 
tions as an acoustic coupler, the shock wave can 
be transmitted efficiently. 

Also, because the skte face of the water bag 

33 are bellows, the water bag 33 can easily be 


stretched or contracted In a vertical direction, and 
the adjustment of the relative position of the shock 
wave transducer 15 with respect to the imaging 
ultrasonic wave probe 16 becomes easier. Here, 

5 the leakage of the water from the water bag 33 in 
moving the shock wave transducer 15 Is prevented 
by the O-ring 52 provided between the connecting 
member 43 and the housing pipe 54. 

Also, because the focal point 41a of the urtra- 

w sonic shock wave from the shock wave transducer 
15 is indicated on the display unit 27 by the marker 
26, an accurate treatment can be performed easily. 

Now, there are several variations of the em- 
bodiment described above possible. 

re First of all, a configuration of a portion D in Fig. 
4, which is shown in detail In Fig. 9, may be altered 
to that shown in Rg. 10. In this alternative configu- 
ration, the imaging ultrasonic wave probe 162 is 
equipped with a stopper 162a at Its top end, which 

20 replaces the groove 16c of the above embodiment 
Thus, when the Imaging ultrasonic wave probe 162 
is inserted into the housing pipe 54, the position of 
the imaging ultrasonic wave probe 162 is deter- 
mined as the stopper 162a abuts the top edge of 

25 the housing pipe 54. The imaging ultrasonic wave 
probe 162 can be fixed, or made free to rotate by 
tightening or loosening the bolt 16b as In the above 
embodiment. 

Also, the shock wave transducer 15 may be of 

so an electromagnetic induction type shock wave gen- 
erator Instead of a generator using oscillator ele- 
ments as in the above embodiment 

Also, a configuration of a portion C in Rg. 4, 
which is shown in detail in Rg. 8, may be altered to 

35 that shown in Rg. 11. In this alternative configura- 
tion, the bottom face 37 of the water bag 33 is 
extended to cover the bottom face 16a of the 
imaging ultrasonic wave probe 16. while at the 
lower end of the housing pipe 54, which Is shorter 

40 than the imaging ultrasonic wave probe 16 In this 
case, there is provide an Ortng 54d for preventing 
the water from entering into the housing pipe 54, 
which is contacting the side face of the imaging 
ultrasonic wave probe 16. In this case, since the 

45 water that comes between the imaging ultrasonic 
wave probe 16 and the body surface 328 pos- 
sesses an acoustic Impedance close to that of a 
human body, the efficient transmission of the ultra- 
sonic wave is possible. 

so Also, the position detection unit 90 of the 
above embodiment may be replaced by a poten- 
tiometer of variable resistor type provided in con- 
junction with the pinion gear 38b. 

Also, Instead of moving the shock wave trans- 

as ducer 15, the Imaging ultrasonic wave probe 16 
may be made to be movable with respect to the 
shock wave transducer 15. 

Besides these, many modifications and van- 
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attains of the above embodiments may be made 
without departing from the novel and advantageous 
features of the present invention. Accordingly, ail 
such modifications and variations are Intended to 
be included within the scope of the appended 6 
claims. 

Claims 

1. A shock wave medical treatment apparatus, to 
equipped with a shock wave appicator com- 
prising: 

shock wave transducer means (15) for 
generating shock waves with a focal point 
(41 a) Inskle a body (32) to be treated, having is 
an aperture at a center; 

imaging ultrasonic wave probe means (16) 
for taking images of the body to be treated 
containing the focal point (41a) of the shock 
wave; and ao 

housing pipe means (64). placed on a line 
joining the focal point (41a) of the shock wave 
and a center of the aperture of the shock wave 
transducer means (IS), for exchangeably hold- 
ing the Imaging ultrasonic wave probe means 29 

2. The apparatus of dalm 1, further comprising 
means (36) for changing relative position of the 
shock wave transducer means (15) and the so 
imaging ultrasonic wave probe means (16). 

3. The apparatus of claim 1 or 2, further compris- 
ing an acoustic coupler means (33), arranged 

to be in contact with the shock wave trans- as 
ducer means (15), for propagating the shock 
wave between the shock wave transducer 
means and the body (32) to be treated 

4. The apparatus of claim 3, wherein the acoustic «o 
coupler means comprises a water bag (33) 
filed with water capable of stretching and con- 
tracting at least In a direction along the One 
joining the focal point (41a) of the shock wave 

and a center of the aperture of the shock wave <s 
transducer means (15). 

& The apparatus of claim 4, wherein the water In 
the acoustic coupler means (33) and the imag- 
ing ultrasonic wave probe means (16) are com- so 
ptetety separated by the housing pipe means 
($4). 

& The apparatus of any of claims 3 to 6, wherein 

a bottom face (16a) of the imaging ultrasonic ss 
wave probe means (16) and a bottom face (37) 
of the acoustic coupler means (33) can directly 
contact with a surface (323) of the body (32) to 


be treated. 

7. The apparatus of any of claims 1 to 6, wherein 
the housing pipe means (54) holds the imaging 
ultrasonic wave probe means (16) to be rotat- 
able around a central axis of the imaging ultra- 
sonic wave probe means. 

t a. The apparatus of claim 7, wherein the housing 
pipe means (54) is equipped with means (16b) 
for preventing the Imaging ultrasonic wave 
probe (16) from rotating. 

9. The apparatus of any of claims 1 to 8, further 
comprising display means (27) for displaying 
images taken by the imaging ultrasonic wave 
probe means (16) along with a marking (26) 
Indicating a location of the focal point (41a) of 
the shock wave in the images. 
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